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Abstract 


PROBLEM TO BE SOLVED: To provide a flexible intraocular lens which has a releasing behavior 
following up the release action of insertion appliance, etc., and is easy to handle. 
SOLUTION: Phenoxyethyl acrylate exists at 42 to 62 wt.% and n-butyl methacrylate monomer at 35 
to 55 wt.% in a monomer mixture of the flexible intraocular lens obtained by copolymerizing the 
monomer mixture essentially consisting of an acrylic ester and methacrylic ester. 
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PROBLEM TO BE SOLVED: To provide a flexible intraocular lens which 
has a releasing behavior following up the release action of insertion 
appliance, etc., and is easy to handle. 

SOLUTION: Phenoxyethyl aery late exists at 42 to 62 wt% and n-butyl 
methacrylate monomer at 35 to 55 wt% in a monomer mixture of the 
flexible intraocular lens obtained by copolymerizing the monomer 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 

[Cfaim(s)] 

[Claim 1] The elasticity intraocular implant to which phenoxy ethyl acrylate is characterized by 35 % of the weight - 55 % of 

the weight of n-butyl methacrylate monomers existing into the aforementioned monomer mixture in the elasticity 

intraocular implant obtained by copolymerizing the monomer mixture which makes an acrylic ester and a methacrylic ester a 

principal component 42 % of the weight to 62% of the weight 

[Claim 2] The elasticity intraocular implant of a claim 1 is a general formula (1). 

[Formula 1] 

CH 2 =CH-C-0-R, «i> 
II 
O 

It is the elasticity intraocular implant characterized by including the acrylate monomer shown by (the inside of a formula 
and R1 are the alky! groups of the straight chain of C4-C12. or a side chain) 1 % of the weight to 10% of the weight 
[Claim 3] The acrylate monomer of a claim 2 is an elasticity intraocular implant characterized by being n-butyl acrylate. 
[Claim 4] The elasticity intraocular implant of a claim 1 is an elasticity intraocular implant characterized by including a 
phenylethyl acrylate monomer 1 % of the weight to 1 0% of the weight 

[Claim 5] The elasticity intraocular implant of claims 1-4 is an elasticity intraocular implant characterized by including 
ultraviolet-absorption material 0.1 % of the weight to 3% of the weight 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the elasticity intraocular lens which is bent and is 

inserted into an eye. 

[0002] 

[Description of the Prior Art] After extracting a lens as one of the operation methods of a cataract, generally the technique 
of inserting an intraocular lens as a substitute of a lens is used. In order to insert an intraocular lens, an intraocular lens is 
inserted in the place which establishes the incision for inserting an intraocular lens in an eyeball first crushes and attracts 
the lens in which the interior became cloudy from this incision with ultrasonic cataract operation equipment etc., and next 
had a lens from an incision. 

[0003] Thus, if the cut end of the incision established in case an intraocular lens is inserted is large, while it will require a 
burden for an eyeball, it may become causes, such as postoperative astigmatism. For this reason, it is made to reduce the 
burden to an eyeball by bent and inserting the intraocular lens of elasticity with aedeagus implements, such as +***, in a 
small incision. Many elasticity intraocular lenses which used the acrylic material of non-water nature especially are used. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the intraocular lens of the acrylic material of non-water nature had 
many which have adhesiveness on the lens itself, and when it adheres to an aedeagus implement or bends, in order for 
optical departments to adhere, it had the problem that the handling was difficult 

[0005] The intraocular lens which suppressed adhesiveness to a patent number No. 2967093 is indicated to such a trouble. 
However, although the problem of removal of adhesiveness [ intraocular lens / which is indicated here ] is solved, release 
time is as long as 20 - 60 seconds, and it cannot respond to a quick operation. 

[0006] In view of the above-mentioned conventional technology, it has the release behavior which followed release 
operation of an aedeagus implement etc, and let it be a technical technical problem to offer the elasticity intraocular lens 
which is easy to deal with it 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is characterized by equipping 
this invention with the following composition. 

[0008] (1) In the elasticity intraocular lens obtained by copolymerizing the monomer mixture which makes an acrylic ester 
and a methacrylic ester a principal component phenoxy ethyl acrylate is characterized by 35 % of the weight - 55 % of the 
weight of n-butyl methacrylate monomers existing into the aforementioned monomer mixture 42 % of the weight to 62% of 
the weight 

[0009] (2) The elasticity intraocular lens of (1 ) is a general formula (1 ). 

[0010] 

[Formula 2] 

C H 2 =C H-C-O-R, <*i> 
O 

[001 1] It is characterized by including the acrylate monomer shown by (the inside of a formula and R1 are the alkyl groups 
of the straight chain of C4-C12. or a side chain) 1 % of the weight to 10% of the weight 
[0012] (3) The acrylate monomer of (2) is characterized by being n-butyl acrylate. 

[0013] (4) The elasticity intraocular lens of (1) is characterized by including a phenylethyl acrylate monomer 1 % of the 
weight to 1 0% of the weight 

[0014] (5) (1) The elasticity intraocular lens of - (4) is characterized by including ultraviolet-absorption material 0.1 % of the 

weight to 3% of the weight 

[0015] 

[Embodiments of the Invention] The form of operation of this invention is described below. 

[0016] The elasticity intraocular lens of the form of this operation is the copolymerization object which made phenoxy ethyl 
acrylate and n-butyl methacrylate the principal component This elasticity intraocular lens has very little characteristic 
adhesiveness which an acrylic intraocular lens has. Moreover, the release speed which followed release operation which 
makes the intraocular lens which bent this elasticity intraocular lens with the aedeagus implement open within an eye is 
obtained. 

[0017] The composition ratio of the monomer of the phenoxy ethyl acrylate used with this operation gestalt is 40 % of the 
weight - 62 % of the weight preferably, and is 52 % of the weight - 56 % of the weight more preferably. When the monomer 
of phenoxy ethyl acrylate is less than 40 % of the weight the glass transition temperature (Tg) of the intraocular implant 
obtained by copolymerization does not become low, but affects the ease of bending in a room temperature. 
[0018] Moreover, if 62% of the weight of phenoxy ethyl acrylate is exceeded, although the glass transition temperature of 
the intraocular implant obtained will fall, repulsive force will also become strong while the adhesiveness produced in the 
intraocular implant itself increases. 

[0019] The composition ratio of the monomer of n-butyl methacrylate is 35 % of the weight - 55 % of the weight preferably. 
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and is 38 % of the weight - 40 % of the weight more preferably. When the monomer of n-butyl methacrylate is less than 35 
% of the weight the adhesiveness produced in the intraocular implant itself will increase. Moreover, when the monomer of 
n-butyl methacrylate exceeds 50 % of the weight, the glass transition temperature (Tg) of the intraocular implant obtained 
by copolymerization does not become low. but affects the ease of bending in a room temperature. Moreover, it is easy to 
produce degradation of an elasticity intraocular implant 

[0020] As mentioned above, the adhesiveness of the elasticity intraocular implant itself obtained can be suppressed, making 
a glass transition temperature low by adjusting the distribution ratio of phenoxy ethyl acrylate and n-butyl methacrylate. 
[0021] Moreover, in order to lower a glass transition temperature, without raising the repulsive force of the elasticity 
intraocular implant obtained, it is desirable to carry out amount combination of the acrylate with the straight chain or side- 
chain alkyl group other than the above-mentioned monomer a little, n-butyl acrylate is used with this operation gestalt 
Although the loadings of n-butyl acrylate are based also on the compounding ratio of the two aforementioned monomers, 
they are 1 % of the weight - 10% of the weight of the whole preferably, and are 3 % of the weight - 6 % of the weight still 
more preferably. It is hard to affect the property of the elasticity intraocular implant obtained less than 1% of the weight of 
a case. Moreover, when exceeding 10 % of the weight the repulsive force produced in an elasticity intraocular implant will 
become weak, and handling will become difficult 

[0022] thus — if it is the monomer which can lower a glass transition temperature, stopping repulsive force — except for 
n-butyl acrylate — it can be used — for example, phenylethyi acrylate — it can be used — loadings — the above- 
mentioned — the same — desirable — 1 % of the weight - 10% of the weight of the whole — further — desirable — 3 % of 
the weight - about 6 % of the weight — it is . 

[0023] By blending the above monomers suitably, a glass transition temperature is low. bending is easily possible from 
about 15 degrees C, and the elasticity intraocular lens by which adhesiveness was suppressed can be obtained. This 
elasticity intraocular lens can be provided with the elasticity intraocular lens which has ultraviolet-absorption ability further 
by adding the ultraviolet-absorption material of an amount a little further. 

[0024] The ultraviolet-absorption material of a benzotriazol system is used suitably, and, as for ultraviolet-absorption 
material, the rate is good at 0.1 % of the weight - about 3% of the weight of the whole. They are ultraviolet rays when fewer 
than this. 

[0025] Next, how to manufacture an elasticity intraocular implant using the above monomers is explained below. After 
putting in respectively the acrylate (meta) mentioned above in a reaction container at the main material combining various 
vinyl system copolymerization nature monomers so that the hardness of the intraocular implant which asks for the 
monomer mentioned to the introduction above, repulsive force, and release speed may be obtained, a cross linking agent 
and a polymerization initiator are added and polymerization reaction is performed. 

[0026] It is desirable to use 1, 4-butane JIORUJI (meta) acrylate. 1, and 6-hexa JIORUJI (meta) acrylate etc. as a cross 
linking agent used for polymerization reaction. Moreover, it is desirable to use 2 and 2-azobisisobutyronftril, azobis 
dimethylvaleronitrile, a benzoin, methyl orthochromatic benzoyl benzoate, etc. as a polymerization initiator. The addition of a 
cross linking agent is 1 % of the weight - 6 % of the weight preferably, and is 2 % of the weight - 5 % of the weight still more 
preferably. 

[0027] A reaction container is put on the constant temperature bath maintained at the temperature of 50 degrees C - 
about 70 degrees C of introduction, and polymerization reaction is carried out to it for about 24 hours. Next a reactor is 
put in in the oven made into 80 degrees C - about 100 degrees C, and polymerization reaction is carried out for about 24 
hours. Then, after picking out a reaction container from oven, by making temperature react before and after 100 degrees C 
in vacuum oven further in about 24 hours, polymerization reaction is completed and an elasticity acrylic base material is 
obtained. 

[0028] Next an intraocular implant is manufactured using the elasticity acrylic base material obtained by carrying out 
copolymerization of two or more vinyl system copolymerization nature monomers as mentioned above. The supporter for 
holding an optical department with lens power and this optical department in an eye is separately formed in an intraocular 
implant and cutting of the base material is carried out to 3 piece type obtained by making it combine with one at a 
subsequent process, and it is divided roughly into 1 piece type an optical department and whose supporter are one. 
[0029] In order to use an elasticity acrylic base material and to manufacture such an intraocular lens, the base material is 
beforehand hardened by freeze and it is possible to manufacture using the intraocular lens cutting technology of cutting in 
a lens configuration with a cutting machine after that this invention can apply either 1 piece lens or 3 piece lens. 
[0030] The method of slushing into the mold of the intraocular implant which asks for the mixed liquor of a monomer other 
than this method, and obtaining molding can be used. 

[0031] Measurement of the physical properties of the done elasticity intraocular implant followed adhesiveness, bending 
hardness, repulsive force, and release time. Adhesive evaluation evaluated the adhesive property (Tackiness check) of the 
lenses at the time of making the intraocular implant bent by the forceps release, and the adhesive property (Stickiness 
check) to the forceps produced when reinserting one intraocular implant by turns using two forcepses. 
[0032] Measurement of bending hardness used the compression load measuring instrument The intraocular implant was 
bent by applying the force gradually to an intraocular implant and the measured value in the time of the bending interval 
(interval while having bent) of a phi6mm intraocular implant being set to 5mm was read. It bent as a load which bending 
takes this read measured value, and hardness was evaluated. 

[0033] Moreover, after bending hardness measurement the intraocular implant was bent further continuously, it went 
bending beyond it was stopped in the place where the bending interval became 3mm, and the bending interval of 3mm was 
maintained. The load required for this maintenance was made into repulsive force, and the measured value at that time was 
read. Release time measured time after bending an intraocular implant completely to two in a forceps and releasing an 
intraocular implant until it returns to the original configuration (open state). 

[0034] After putting in in a reactor the mixture which consists [ ethyl acrylate / <example 1> phenoxy / (EGPEA) ] 1 and 
4-butanediol diacrylate (BODA) of 3 % of the weight as a cross linking agent 35% of the weight in n-butyl methacrylate (n- 
BMA) 62% of the weight amount addition of the 2 and 2-azobisisobutyronitril was carried out a little as a polymerization 
initiator and polymerization reaction was made to start 

[0035] After polymerization reaction set after that the reactor to which each ingredients were paid in 95-degree C oven 
with the 60-degree C constant temperature bath for 24 hours for 24 hours and advanced the reaction, in order to complete 
a reaction, it obtained 95 degrees C, every 24 hours, and the elasticity acrylic base material in vacuum oven. Then, by 
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performing cutting for the obtained elasticity acrylic base material at low temperature, the optical department of an 
intraocular lens was formed and this was made into the intraocular lens of a sample 1. The adhesiveness of the intraocular 
lens of the obtained sample 1 and bending hardness were measured and evaluated. 

[0036] When an optical department does not stick at all and adhesive evaluation was [ O and when there is adhesion 
slightly, ** and adhesiveness were strong and ] hard to be separated from it was taken as x. Moreover, when bending 

hardness bent an optical department to two in **** unlike the method mentioned above and it bent by few force, unless it 
applied O and the force, when not bending, it was made into **, and when not bending at all. it was made as x. Evaluation 
went with a room temperature of 1 8 degrees C - 27 degrees C in between. 

[0037] Moreover, the intraocular lens from which each composition ratio differs was manufactured as a sample 2 (it is 
[ EGPEA ] an amount a little [ 3 % of the weight and polymerization initiator ] about 48.5 % of the weight and BDDA in 48.5 
% of the weight and n-BMA), and a sample 3 (it is [ EGPEA ] an amount a little [ 3 % of the weight and polymerization 
initiator ] about 55 % of the weight and BDDA in 42 % of the weight and n-BMA), and evaluation of adhesiveness and 
bending hardness was performed like the sample 1 . 

[0038] The result obtained by measurement of various physical properties is shown in Table 1. 

[0039] 

[Table 1] 
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[0040] As shown in Table 1 . in the room temperature of 1 8 degrees C - 27 degrees C, the intraocular lens of a sample 2 
became the most desirable evaluation. Moreover, if the rate of EGPEA increases like the composition ratio of a sample 1, 
adhesiveness will become high and use will become difficult (if the rate of n-BMA decreases). Moreover, if the rate of 
EGPEA decreases like the composition ratio of a sample 3, the intraocular lens itself will become hard (if the rate of n-BMA 
increases), and bending of an intraocular lens will become difficult 

[0041] n-butyl methacrylate 55.0% of the weight for <example 2> phenoxy ethyl acrylate 39.5% % of the weight, t and 4- 
butane JIORUJI (meta) acrylate as a cross linking agent 5.0 % of the weight, After putting in in a reactor the mixture which 
consists a 2-(2'-hydroxy - 5' - meta-chestnut RIROKISHI propyl-3'-tert-buthylphenyO-5-chloro-2H-benzotriazol of 0.5 % 
of the weight as ultraviolet-absorption material, Amount addition of the 2 and 2-azobisisobutyronrtril was carried out a little 
as a polymerization initiator, and polymerization reaction was made to start 

[0042] After polymerization reaction set after that the reactor to which each ingredients were paid in 95-degree C oven 
with the 60-degree C constant temperature bath for 24 hours for 24 hours and advanced the reaction, in order to complete 
a reaction, it obtained 95 degrees C r every 24 hours, and the elasticity acrylic base material in vacuum oven. Then, by 
performing cutting for the obtained elasticity acrylic base material at low temperature, the optical department of an 
intraocular lens was formed and the intraocular lens was obtained. Various physical properties (adhesiveness, bending 
hardness, repulsive force, release time) were measured and evaluated by the measuring method mentioned above about the 
obtained intraocular lens. 

[0043] With a room temperature of 18 degrees C - 32 degrees C in between, on the surface of the intraocular lens, there 
was no adhesiveness and it brought a good result Measurement of bending hardness, repulsive force, and release time was 
performed with a room temperature of 18 degrees C - 32 degrees C in between. 

[0044] About the result obtained by measurement of various physical properties, drawing 1 and repulsive force are shown in 
drains 2 , and bending hardness shows release time to drawing 3, respectively. 

[0045] n-butyl methacrylate 54.0% of the weight for <example 3> phenoxy ethyl acrylate 39.7% % of the weight 1 and 4- 
butane JIORUJI (meta) acrylate as a cross linking agent 4.0% of the weight for n-butyl acrylate 2.0 % of the weight, After 
putting in in a reactor the mixture which consists a 2-(2'-hydroxy - 5' - meta-chestnut RIROKISHI propyl-3'-tert- 
buthylphenyl)-5-chloro-2H-benzotriazol of 0.3 % of the weight as ultraviolet-absorption material. Amount addition of the 2 
and 2-azobisisobutyronitrii was carried out a little as a polymerization initiator, and the elasticity intraocular lens was 
obtained through the same procedure as an example 2. Various physical properties were measured and evaluated about the 
obtained intraocular lens. 

[0046] With a room temperature of 18 degrees C - 32 degrees C in between, on the surface of the intraocular lens, there 
was no adhesiveness and it brought a good result Measurement of bending hardness, repulsive force, and release time was 
performed with a room temperature of 1 8 degrees C - 32 degrees C in between. 

[0047] The result obtained by measurement of various physical properties is shown in drawing 1 . drawing 2 , and drawing 
3 , respectively. 

[0048] The same evaluation as an example 1 was performed using the <example 1 of comparison^ next the elasticity 
intraocular lens currently generally sold. The intraocular lens used MA60BM (made in ARUKON Laboratories. Inc.). On the 
surface of the intraocular lens, there was no adhesiveness and it brought a good result Measurement of bending hardness, 
repulsive force, and release time was performed with a room temperature of 18 degrees C - 32 degrees C in between. 
[0049] The result obtained by measurement of physical properties is shown in drawing 1 , drawing 2 , and drawing 3 , 
respectively. 

[0050] <Example 2 of comparison> The same physical properties as an example 2 were measured using intraocular lens 
AQ-1 1 0N made of silicone resin (Canon Star make) currently generally sold. The result obtained by measurement of 
physical properties is shown in drawing 1 , drawing 2 , and drawing 3 , respectively, 

[0051] <Result> each intraocular lens brought a good result about adhesiveness. The intraocular lens of 25.0g of loads and 
the example 2 of comparison of the intraocular lens of the example 1 of comparison was 20g of loads at 22 degrees C to 
the intraocular lens of an example 2 having been [ the intraocular lens of 20.3g of loads and an example 3 ] 1 1 _4g of loads 
at 22 degrees C about the bending hardness shown in drawing 1 . 

[0052] The intraocular lens of 24. Og of loads and the example 2 of comparison of the intraocular lens of the example 1 of 
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comparison was 61.0g of loads at 22 degrees C to the intraocular lens of an example 2 having been [ the intraocular lens of 
49.7g of loads and an example 3 ] 16.3g of loads at 22 degrees C about the repulsive force shown in drawing 2 . 
[0053] About the release time shown in drawing 3 , as for the intraocular lens of the example 1 of comparison, the 
intraocular lens of an example 2 has released [ the intraocular lens of an example 3 ] the intraocular lens of the example 2 
of comparison also in which temperature for 48 seconds to having been 1 3.8 seconds for 6 seconds in an instant at 22 
degrees C in 22 degrees C. 

[0054] As mentioned above, since the release time of a subsequent intraocular lens is before or after 10 seconds in a 
moderate room temperature (about 22-26 degrees C) while it is easily foldable, if it is the elasticity intraocular lens 
obtained with the form of operation of this invention, after folding up an intraocular lens and putting in in an eye, even if it 
is the case where release operation is performed, it will be in the state where follow the release operation and an 
intraocular lens opens. In the intraocular lens of the example 1 of comparison, opening takes time too much and it becomes 
the cause of prolonging medical treatment time recklessly. Moreover, in the intraocular lens of the example 2 of 
comparison, in order to open in an instant, regulation of the release operation is very difficult 
[0055] 

[Effect of the Invention] Since according to this invention release operation within an eye can be followed and an 
intraocular lens can open while it is easily bendable in a moderate room temperature as explained above, compared with the 
conventional intraocular lens, the intraocular lens which is much more easy to deal with it is obtained. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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Drawing 1] 
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Drawing 2] 
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